Waddlia chondrophila is a little-known intracellular organism belonging to the order Chlamydiales that has twice been isolated from aborted bovine fetuses.
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Results of a new serologic test suggest an association of Waddlia chondrophila with bovine abortion
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Abstract. Waddlia chondrophila is a little-known intracellular organism belonging to the order Chlamydiales that has twice been isolated from aborted bovine fetuses. To initiate an investigation of the possibility that W. chondrophila may be an abortifacient pathogen, a serologic test was developed and used to screen bovine sera that were submitted to the Washington Animal Disease Diagnostic Laboratory (Pullman, WA). A highly significant statistical association (P Ͻ 0.00001) was observed when comparing antibody titers in cows that had aborted with those in other classes of cattle. Although this result is consistent with the possibility that infection with W. chondrophila may be a cause of bovine abortion, it is also possible that seroprevalence simply increases with age or that exposure rates differ between cows and other classes of cattle. Future serologic studies should specifically compare antibody titers between aborting cows and carefully matched nonaborting cohorts.
Waddlia chondrophila is an intracellular bacterium that was first isolated in cell culture in 1986 from an aborted bovine fetus at the Washington Animal Disease Diagnostic Laboratory (WADDL, Pullman, WA). 1 Waddliaceae is a new family belonging to the order Chlamydiales (Rurangirwa), and W. chondrophila is the sole genus and species in this new family. 1, 2, 4, 6 Limited in vivo studies were reported at a scientific conference in 1989 (Crawford TB, et al.: Proceedings of the Eighth National Veterinary Hemoparasite Disease Conference, St. Louis, MO, pp. 121-127); intramuscular inoculation of 2 bovine fetuses was associated with the death of 1 fetus within 2 weeks, and inoculation of calves and goats was associated with transient fever and leukopenia, as well as anemia that lasted for several weeks. Waddlia chondrophila was recently isolated from a second aborted bovine fetus, this time in Germany. 3 The German fetus was coinfected with Neospora caninum, so the cause of the abortion is uncertain.
The etiology cannot be determined in a large percentage of cases of bovine abortion. This suggests that there may be important abortifacient agents that remain to be elucidated. Waddlia chondrophila is a small, fastidious, intracellular organism that is difficult to isolate and may not be visible by routine light microscopic procedures. Specific tests to detect this organism in diagnostic samples have not been developed. Therefore, it is possible that infection with W. chondrophila could occur in cases of bovine abortion much more commonly than has been recognized. To gather preliminary evidence to test this hypothesis, a serologic test to examine bovine sera for antibody titers to W. chondrophila was developed.
Before developing the serologic test, it was first necessary to produce positive control sera. Preinfection serum samples were obtained from 2 yearling Nubian goats and 2 splenectomized Holstein calves under 6 months of age. The goats were inoculated intravenously and intraperitoneally with W. chondrophila, one with 10 6 and another with 10 8 TCID 50 /ml (where TCID 50 equals tissue culture infectious dose 50), and sera were collected 20-30 days later. The calves were similarly inoculated, and sera were collected 3-8 months later.
A microagglutination serological test was developed to test for W. chondrophila antibodies. The antigen pool was prepared by inoculation of W. chondrophila into bovine turbinate cells (ATCC CRL 1390) grown in Eagle minimum essential medium with 10% fetal bovine serum. 1 Cells were incubated at 37 C until the monolayer was destroyed by the agent's cytopathic effect. Cells were scraped and centrifuged at 5,000 ϫ g for 20 minutes. The pellet was resuspended in 25 ml of phosphate-buffered saline and sonicated for 1 minute at 50 W using a probe sonicator. Clarification was by centrifugation at 500 ϫ g for 10 minutes. The supernatant was again centrifuged at 5,000 ϫ g for 10 minutes and the pellet reserved. The antigen was standardized to 339 Ϯ 0.02 absorbance at 420 nm, using a spectrophotometer. Formalin was added at 0.015%, and gentian violet was used at 1:1,000.
Serial dilutions of control and test sera were made in 96 well microtiter plates, and agglutination tests were performed by standard procedures. 5 Preinoculation titers in the first goat and in the 2 calves were 1:25, and the preinoculation titer in the second goat was 1:200. Twenty days after inoculation, the titer in the first goat was 1:1,600. Thirty days after inoculation, the titer in the second goat was 1:800. Postinoculation titers were 1:1,600 in each calf, 3 or 8 Table 1 . Microagglutination antibody titers (MAT) against Waddlia chondrophila in sera of cows with a history of abortion (Abort group) and in cattle sera that were submitted either for export examinations or for examination of respiratory diseases (Other group). Numbers in the titer columns indicate the number of cattle with positive MAT titers at the indicated levels. Table 1 . Similar to the negative control sera, the lowest recorded titers were 1:25. Waddlia chondrophila antibody titers were statistically greater in the group of cows that had aborted than in the group of cattle that were submitted for export examinations or for examination of respiratory diseases (Mann-Whitney test: P Ͻ 0.00001). This finding is in agreement with, but does not prove, the hypothesis that infection with this organism may be a common cause of bovine abortion.
As a fastidious, small, intracellular bacterium, W. chondrophila would be easy to miss using diagnostic procedures that are routinely used in cases of bovine abortion. This organism has been isolated in cell culture from 2 aborted bovine fetuses. 1, 3 Preliminary in vivo testing indicated a potential to cause disease and fetal death in ruminants (Crawford TB, et al.: 1989, Proceedings of the Eighth National Veterinary Hemoparasite Disease Conference, St. Louis, MO, pp. 121-127). Ultrastructural studies of W. chondrophila revealed a marked association between the organism and host cell mitochondria, suggesting a need for host-generated adenosine triphosphate, similar to other members of the Chlamydiales. 4 By depleting host energy reserves, this organism may have the potential to diminish the productivity of food animals and increase their susceptibility to disease.
The control sera used in this study were submitted to WADDL for reasons completely unrelated to abortion (pneumonia or export examination), and no attempt was made to match animals in the control group with animals in the abortion group regarding age, breed, sex, or herd health. This could introduce bias if seroprevalence to W. chondrophila increases with age or is more common in different classes of cattle. Furthermore, it is not known whether antibodies to other members of the Chlamydiales may cross-react with W. chondrophila. Therefore, the results of the present comparison are not definitive. However, the finding of higher W. chondrophila antibody titers in cows that aborted compared with other cattle and the isolation of this fastidious organism from aborted bovine fetuses on 2 continents make a compelling case to support further investigations of this organism as a potential abortifacient pathogen. Future serologic studies should specifically compare antibody titers between aborting cows and carefully matched nonaborting cohorts.
